INTRODUCTION
The value of crossbreeding to increase the efficiency of production has been recognised in many animal species. The improvement of production in the crossbred is due primarily to the manifestation of heterosis, or hybrid vigour, which indicates the presence of non-additive gene effects.
Standal (1968) suggests that if heterosis is due to overdominance then selection on the basis of purebred performance will not result in corresponding improvement in the crossbred. Selection on the basis of crossbred performance, or combining ability, is complex. In practice such a scheme will be difficult to use, particularly when populations are small. If the degree of genetic interaction occurring between a sire and the population of females to which it is mated is quantified, then the choice of the optimal selection method is facilitated.
It is possible to determine the extent of genetic interaction present using 2 methods. The interaction may be statistically estimated from parameters obtained within a single generation (Brun, 1982) , as in this case, or derived from estimates of variances and covariances realised in the course of selection (Brun, 1984) . Brun (1982) (Frankham, 1968) (Brun, 1985) .
This study found the genetic correlation between pure and crossbred (! standard error) to be significant (0.59 t 0.17), supporting the hypothesis of non-additivity.
Left sternopleural bristle number usually behaves in an additive manner and exhibits little or no heterosis. It was, therefore, surprising to find that the heritability for the trait in the purebred was higher than that in the crossbred. Such a difference is often an indicator of non-additive gene action.
Estimates of heritability for bristle number in Drosophila melanogaster are wide, ranging from 0.14 (Sheridan et al, 1968) to 0.46 (Howe and James, 1973) . The estimate of heritability from regression analysis in the purebred (0.29) agrees well with the expected heritability of 0.2-0.3, while that from sib analysis was somewhat higher than expected (0.40). The regression analysis estimate for the crossbred (0.11), is clearly lower than was to be expected from previous studies while the sib-analysis estimate (0.24) was in the expected range.
No estimate for genetic interaction between sire and mates has been previously reported for sternopleural bristle number in Drosophila using the statistical approach. Results in other animals and traits have indicated various levels for rgp c , ranging from less than zero to greater than 1. The few values for laboratory insects are scattered widely (-0.32, 0.85 in Brown and Bell (1980) for eggs laid in Drosophila melanogaster, and 0.4 for pupal weight in Tribolium casteneum (Wong and Boylan, 1970) Robertson (1957) showed that the optimum response from progeny testing was achieved when the number of progeny (n) tested was:
where k describes the ratio of males recorded to the number selected and h! is the heritability of crossbred performance. (Cochran, 1951) . In this case crossbred progeny would be used in the progeny test.
Although a genetic interaction between the sire and population of mates was observed, it was insufficiently large to warrant direct selection for crossbred progeny performance. This was demonstrated by the comparison of responses between individual selection and selection on the performance of crossbred progeny. The findings suggest that for both genetic and economic reasons, selection on the basis of individual performance is the best selection method of those examined, assuming that the correlation between pure and crossbred performance is a positive one.
